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ABSTRACT 

A new spicule-bearing genus of Spumellaria (Radiolaria) Cuboctostylus, and 
three new species — Cuboctostylus kasinzovae, C. sakhalinensis, and C. tnfurca- 
tus , are described from the Late Cretaceous deposits of Sakhalin (Russia). 
This' genus has many characters in common with the Lower-Middle 
Cretaceous genus Pyloctostylus Dumitrica, from which it differs essentially in 
having no pylome and the spicule centrally placed. The genus has also some 
characters in common with die Paleozoic family Polyentactiniidae and the 
Ccnozoic family Orosphaeridae. 
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RESUME 

Cuboctostylus n. gen., genre nouveau de spumellaires a spicule initial du 
Cretace superieur, Sakhaline du Sud (Russie). 

Le nouveau genre de spumellaires (radiolaires) Cuboctostylus et trois nou- 
velles especes - C. kasinzovae , C. sakhalinensis, C. trifurcatus sont dccrit dans 
les sediments du Cretacd supericut, Sakhaline du Sud, Russie. Cc taxon nou¬ 
veau est ties proche du genre Pyloctostylus Dumittica du Cretace infdtieur- 
moyen, rnais il en d iff ere principalement par I'absence du pylome et pat la 
localisation du spicule dans la zone centrale. Le geute rappelle aussi les repre- 
sentants de la famille paleozoi'que Polyentactiniidae et de la famille ceno- 
zoi'que Orosphaeridae. 
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INTRODUCTION 

The spicule-bearing Spumellaria are common in 
the Paleozoic (Foreman 1963; Nazarov 1975, 
1988; Isakova & Nazarov 1986) and Triassic 
(Dumitrica 1978; Dumirrica et al. 1980; Kozur 
& Mosrler 1981, 1982, 1994). They are well- 
known among the Cenozoic and Recent faunas 
(Hollande & Enjumet i960; Friend & Riedel 
1967). On the contrary, only few such taxa were 
illustrated and described from the Jurassic and 
Cretaceous (Dumitrica 1994; Yeh 1995). During 
the post-Triassic time some spicule-bearing 
Spumellaria survived wirh a low frequency. These 
large-sized Radiolaria can be recognized only in 
the case of good preservation of initial structures. 
Frequent spicule-bearing forms were found in 
the Upper Cretaceous radiolarian assemblages of 
the southern Sakhalin. These forms have mor¬ 
phological affinities with the Early-Middle 
Cretaceous genus Pyloctostylus Dumitrica, 1994 
and may be descendants of this taxon. The gene¬ 
ra Pyloctostylus Dumitrica and Cuboctostylus 
n. gen. have large eight-rayed spicule with long 
primary spines showing morphological affinity 
with the Paleozoic Entactinaria. Many Triassic 
spumellarians have small spicule without connec¬ 
tions with primary spines (like genera 
Pseudostylosphaera Kozur & Mostler, 1981, 
Sepsttgon Dumitrica, Kozur & Mostler, 1980) 
and cannot be ancestors of the Cretaceous taxa 
described herein. 


GEOLOGICAL SETTING 

The Upper Cretaceous key-section of the south¬ 
ern Sakhalin is located in the middle flow of 
Naiba River (Matsumoto 1938, 1954; 
Verecshagin et al. 1987) (Fig. 1). This section is 
represented by thin- and coarse-grained elastics 
with carbonate (calctlutite) concretions contai¬ 
ning abundant ammonites, inoceramids and 
foraminifcrS. Several stratigraphic levels in the 
interval from die Albian to Campanian are cha¬ 
racterized by bearing radiolarians (Kasinzova 
1979, 1981; Verecshagin et al. 1987; Zonova ct 
al. 1993). 

The Cenomanian, Turonian and Coniacian 


deposits of the Naiba Section were srudied and 
sampled by the author in 1992. Several radiola¬ 
rian assemblages wirh spicule-bearing radiola¬ 
rians were found. This part of section can be 
seen in outcrops at Shadrinka. River and 
Naidenov Creek (wesr Tributaries of Naiba River) 
(Fig. 1). The upper part of Cenomanian deposits 
is represented by the Naibinskaya Formation 
(Units 3, 4, 5) and Bykovskaya Formation 
(Units 1, 2). The Turonian is represented by the 
Bykovskaya Formation (Units 3, 4, 5 and the 
lower part of Unit 6), and the Coniacian is repre¬ 
sented by the Bykovskaya Formation (upper part 
of Unit 6 and Unit 7). 

Naiba Suction (Fig. l) 

Naibinskaya Formation (upper part) 

Unit 3. Greenish-grey massive medium-grained 
sandstones with intercalations of grey silrstones. 
The thickness of this unit is 250-300 m. 

Unit 4. ( Inocerarnus tycbljawajamensis zone, 
lower Ceftomanian-lower part ot middle 
Cenomanian). Dark-grey massive mudstones and 
siltstones with small carbonate Concretions with 
Inocerarnus tycbljawajamensis Vereschagin, 1967, 
/. concentricus rtipponicus Nagao & Matsumoto, 
1939, Anagattdrycents buddha (Forbes, 1846). 
The thickness of this unit is 300-450 in. 

Unit 5. ( Inocerarnus pennatulus-I. grddilis zone, 
middle Cenomanian). Grey fine- to medium¬ 
grained sandstones and grey siltstoneS with rare 
carbonate concretions and beds ot gtavelites. 
This member is characterized by Inocerarnus pea¬ 
nut ulus Pergamcm, 1966, 1. gradilis Pergament, 
1966, 7. pressulus Zonova, 1980. Radiolarians are 
represented by Cromyomma (?) nodosa J'essagno, 
1976, Heseupynitiiis pdutanellii Squinahol, 1903b, 
Orbiiuliformd maxima PesSagno, 1976, 
Ampbipyndax stocki (Campbell & Clark, 1944), 
A. ellipticus Nakaseko & Nishimura, 1981, 
Dictyomitrd multicostatit Zittel, 1876, 
Cuboctostylus sakhdlinemh n. sp., C. kasinzovae 
n. sp. The thickness of this unit is 100-150 in. 

Bykovskaya Formation (lower and middle parts) 
Unit 1. (Upper Cenomanian). Alternation of 
light-gtey fine-grained sandstones, dark-grey 
siltstones and black mudstones with abundant 
shell detritus of inoceramids and numerous car- 
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Fig. 1 . — The Upper Cretaceous section at Naiba River (southern Sakhalin). A. stratigraphic column; B, geographic position; C, geo¬ 
logical map of the middle flow of Naiba River; K 2 cm, Cenomanian; K 2 t, Turanian; K 2 cn Coniacian; nb. Naibinskaya Formation; nb3, 
third unit; nb4, fourth unit; nb5. filth unit; bk, Bykovskaya Formation; bkl, first unit; bk2, second unit; bk3, third unit; bk4, fourth unit; 
bk5, fifth unit; bk6. sixth unit; bk7, seventh unit. 

bonate concretions with Inoceramus nipponicus 1970, Cuboctostylus kasiuzovae n. sp., C. sakhali- 
Nagao & Matsumoto, 1939, /. sp. aff. /. tennis ttensis n. sp., C. trifurcatus n. sp. The thickness of 
Mantell, 1822, Gattdryceras varagurense Kossmat, this unit is 140-190 m. 

1895 and radiolarians: Cromyomma (?) nodosa Unit 2. (Upper Cenomanian). Dark-grey and 
Pessagno, 1970, Cyc/ostrum satoi (Tunianda, grey siltstones with large carbonate concretions 
1989), Dunntricaia maxwellensis Pessagno, 1976, with Inoceramus sp.. all. I. tenuis Mantell and a 
Qiuidrigastrum insitlsurn O’Dogherty, 1994, radiolarian assemblage similar to that in 
Savaryella quadra (Foreman, 1978a), Member 1 The thickness of this unit is 70- 
Pbaseliforma sp. ex. gr. P. laxa Pessagno, 1972, 150 m. 

P subcarinata Pessagno, 1972. Cormuella sp., Unit 3. (Lower Turonian). Alternation of greeni- 
Paronaetla sp., Stylodnippa sp., Ampbipyndax sh-grey medium-grained sandstones and dark- 
ellipticiis Nakaseko & Nishimura, 1981, A. stocki grey siltstones with Inoceramus sp. aff. I, tennis 
(Campbell & Clark, 1944), A rchaeodictyomitra Mantell. The thickness of this unit is 60 in. 
squlnaboti Pessagno. 1976, Cassidetts yoloensis Unit 4. (TuIonian). Dark-grey and black silt- 
Pessagno, 1969, Neosciadiocapsa jenkinsi stones' and mudstones with large carbonate 
Pessagno, 1975, Saturniforma abasirum Pessagno, concretions with Mytiloides sp. aff M. labiatns 


GEODIVERSITAS • 1999 • 21 (4) 


573 















Bragina L. G. 


(Schlotheim, 1813). The thickness of this unit is 

450 nt. 

Unit 5. (lnoceramus hobetsensis zone, middle part 
ofTuronian). Grey siltstones with large carbona¬ 
te concretions with Nipponites mirabilis 
Matsumoto, 1954, lnoceramus hobetsensis Nagao 
& Matsumoto, 1939. The thickness of this unit 
is 180-200 m. 

Unit 6. (lnoceramus teshioensis zone, upper part 
of upper Turonian-lower Couiacian). Dark-grey 
siltstones and mudstones widt carbonate concre¬ 
tions containing lnoceramus teshioensis Nagao & 
Matsumoto,. 1939, Gaudtyceras dcnseplicatum 
(Jirnbo, 1894) and radiolarians: Arcbaeospougo- 
prunum cortinaensis Pessagno, 1971b, Crucella 
sp. ex gr. C plana Pessagno, 1971a, Histiasmtm 
sp. ex gr. H. aster Lipinan. 1952, 11. latum 
Lipman, 1952, Orbiculijbrma monticelloensis 
Pessagno, 1971b, Patel l u la minusculn 
O'Doghercy, 1994, Patulibracchium sp. aff. 
P. arbucklensis Pessagno, 1971a, Phaseliforma sp. 
ex gr. P. carinam Pessagno, 1972, Spongoiripus 
communis Squinabol, 1903b, Vi Unfits brnstolcnsis 
(Squinabol, 1903b), Multastrum sp., Afens 
liriodes Riedel & Sanfilippo, 1974, Dictyodedalus 
sp. aff. D. acuticephalus (Squinabol, 1904), Xitus 
sp. ex gr. X anlelopensis Pessagno, 1977c, X. spi- 
cularius (Aliev, 1965), Cuboctoslylw kasinzovae 
n. sp., C. sakhalinensis n. sp. The thickness of 
this unit is 500-600 m. 

Unit 7. Dark-grey siltstones and mudstones. The 
thickness of this unit is 100-150 m. 


SYSTEMATICS 

Class RADIOIARIA Muller, 1858 
Order POLYCYSTINA Ehrcnberg, 1838 
Suborder ENTACT1NARIA 
Kozur &r Mostler, 1982 
? Family Poi.YENTACTtNIIDAF Nazarov, 1975 

Genus Cuboctostylus n. gen. 

Type species. — Cuboctostylus kasinzovae n. sp. 

SPECIES included. — Cuboctostylus kasinzovae n. sp., 
C. sakhalinensis n. sp., C. trifarcatus n. sp. 



Fig. 2. — Cuboctostylus kasinzovae n. sp., suggested recons¬ 
truction. Scale bar: 200 pm. 


Etymology. — From the Greek cubo — cubic, octo — 
eight, stylos— spike, style. 

OCCURENCE, — Cenomanian to Campanian so far as 
known. 

Description 

Skeleton large, with initial spicule in the center, 
and two nr three concentric systems of cubic 
arches, the outermosr with a subspherical latticed 
shell which may be missing. Spicule with a very 
short median bar and four spines at each end. 
Spines not differentiated into apical or basal. 
They result from successive bifurcation in hori¬ 
zontal and vertical planes. Spines cylindrical in 
the portion between MB and the innermost sys¬ 
tem of arches. They rapidly increase in width 
arid become threc-bladed outside cortical shell. 
Spines with two or drree Verticils of straight bars 
that unite the spines at two or three levels for¬ 
ming weakly developed cube-like shells. Spines 
aligned with the diagonal of the cube-like shells. 

Remarks 

Cuboctostylus n. gen. differs from the Early to 
Middle Cretaceous genus Pyloctostylus Dumitrica 
by the central position of spicule and absence of 
p) lome. 

The genera Pyloctostylus Dumitrica and Cubocto¬ 
stylus n. gen. undoubtedly belong to the same 
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Fig. 3. — Cuboctostylus sakhalinensis n. sp., suggested recons¬ 
truction. Scale bar: 200 pm. 

phylogenetic lineage, Since Cuboctostylus n. gen. 
has no pylome it is morphologically closer to the 
Paleozoic genus Polycntactinia Foreman 
(Foreman 1963). Finding, of this new genus 
shows that the spicule-bearing Spumellaria are 
much more frequent in the Cretaceous than was 
previously supposed. Dumitrica (1994) mentio¬ 
ned that there are many other spicule-bearing 
forms in the Cretaceous which are to be descri¬ 
bed. 

Two Cretaceous spumellarian species - Falso- 
cromyadrymus ? jhigosus O’Dogherty, 1994 and 
F. ? nebulasus O'Dogherty, 1994 have some affi¬ 
nity with Cubortostylus n. gen. (O Doghetty 
1994). Unfortunately, there is no evidence of 
their initial spicule and these txxa cannor be assi¬ 
gned now to the new genus. 


Cuboctostylus kminzovae n. sp. 

(Figs 2, 5A-G, 6D, 7D-F, H) 

Hot.OTYi’E. — GIN 4845-1. Fig. 5B, southern 
Sakhalin, Naiba River. Naibinskaya Formation, midd¬ 
le Cenomanian. 

ETYMOI OGY. —The species is dedicated in honour of 
Ludmila I. Kasinzova, who discovered the Cretaceous 
Radiolaria of the Naiba sequence (south-western 
Sakhalin) and published their first descriptions. 



Fig. 4. — Cuboctostylus trifurcatus n. sp., suggested reconstruc¬ 
tion. Scale bar: 200 pm. 


OCCURRENCE. — Middle Cenomanian to Coniacian 
as far as known. 

DIMENSIONS. — Length of the outer cube-like shell 
side 480-500 pm, length of the inner cube-like shell 
side 200-250 pm, total length of spine 900-1000 pm. 

Description 

Shell as- with genus. Very short median bar with 
eight spines is placed in the central part of the 
shell. Robust outer slid I and a single inner shell 
form two concentric cubes. Length of bars of the 
inner shell approximately hall than of the outcr 
shell. Spines cylindrical in the portion between 
MB and inner shdl, beyond it three-bladed and 
increasing in thickness up to the outer shell. 
Each bar of the inner cube-like shdl has one 
crescent-like apophv.se at the corner. These apo¬ 
physes form weakly developed secondary spheri¬ 
cal level over inner shell. Each bar of the outer 
cube-likc shell has two opposite apophyses in the 
middle and few short secondary spines. 

Remarks 

This species differs from the species C. trifurcatus 
n. sp. by the absence of trifurcations of the distal 
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Fie. 5. — A-G, Cuboctoslylus kasinzovae n. sp B, holotype, GIN 4845-1; C, D, two foreshortening on internal part ot shell, 
E, F, fragments of shell; G, part of B Scale bar; A-D, 130 pm; E, F, 200 pm; C, 300 pm. 
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Fig. 6 — A, C, Cuboctostylus trifurcatus n. sp., spines; B, E, Cuboctostylus trifurcatus n sp., holotype, GIN 4845-3; B, external view 
of shell; E, internal view of shell; both two fragments belong to one specimen; D, Cuboctostylus kasinzovae n. sp , main spine, 
F, G, Cuboctostylus trifurcatus n. sp., uncomplete shell; H, Cuboctostylus trifurcatus n. sp. Scale bar; A-E, 130 pm; F-H, 200 pm. 
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Fig. 7. — A, Cuboctostylus sakhalinensis n. sp„ holotype, GIN 4845-2; B, C, Cuboctostylus sakhalinensis n. sp., uncomplete shell; 
D, E, Cuboctostylus kasinzovae n. sp., two fragments of one shell; F, Cuboctostylus kasinzovae n. sp., internal cube-like shell with 
developed apophyses; G, Cuboctostylus sakhalinensis n. sp.; H, Cuboctostylus kasinzovae n. sp., fragment of shell. Scale bar; 
A-C. G, 200 pm; D-F, H, 130 pm. 
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pari of its main spines and from rhe species 
C. sakhalinensis n. sp. by the presence of apo¬ 
physes at the outer and inner shells. 

Cuboctostylus sakhalinensis n. sp. 

(Figs 3.7A-C, G) 

HOLOTYEE. — GIN 4845-2, Fig. 7A, southern 
Sakhalin, Naiba River, Bykovskaya Formation, upper 
Cenomanian.. 

ETYMOLOGY. — From Sakhalin, eastern Russia. 

OCCURRENCE. — Cenomanian to Campanian as far 
as known. 

DIMENSIONS. — Length of the outer cube-like shell 
side 300-350 pm, lengrh of the inner cube-like shell 
side 90-100 pm, rotal length of spines 600-800 pm. 

Description 

Large shell as with genus. .Spines very long, 
simple. The outer and inner shells consist of the 
horizontal and vertical bars forming the edges of 
cube. Bars of the outer cube-like shell twice as 
long as those of the inner shell. Secondary spines 
or apophyses on these bars absent. 

Remarks 

This species differs from C. kasinsovae n. sp. by 
having more delicate shells without secondary 
spines or apophyses. C. sakhalinensis n. sp. is cha¬ 
racterized by a more exact geometrical form than 
the other representatives of Cuboctostylus n. gen. 

Cuboctostylus trifurcatus n. sp. 

(Figs 4, 6A-C, E-H) 

HOLOTYEE. — GIN 4845-3, Fig. 6B, E, southern 
Sakhalin, Naiba River, Bykovskaya Formation, upper 
Cenomanian. 

ETYMOLOGY. — From the Latin tri — three, furcatm — 
furcate. 

OCCURRENCE. — Middle to upper Cenomanian so 
far as known. 

DIMENSIONS. — Length of sides of the outer cube-like 
shell 300-350 pm. length of sides of the inner cube¬ 
like shell 80-100 pm, total length of spines 800- 
900 pm. 


Description 

Shell subsphcrical with eight very long trifurcate 
spines. Spicule with very short median bar is 
situated in the central part of the shell, Spines 
cylindrical in the position between MB and 
inner cube-like shell, They become three-bladed 
in the portion between inner and outer cube-like 
shells and rapidly increase in width. Outside the 
outer cube-like shell spines have a constant 
width. They have deep and narrow grooves and 
thick rounded ridges. Each spine divides into 
three Terminations with same trefoil-like cross- 
section. Outer cube-likc shell bars have nume¬ 
rous apophyses forming base of a latticed 
subsphcrical shell. 

Remarks 

This species differs from C. sakhalinensis n. sp. 
and C. kasinzovae n. sp. by the trifurcation of 
spines, trefoil-like cross-section of the distal por¬ 
tions of main spines and by the presence of a lat¬ 
ticed outer subspherical shell. 
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